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Seven Allium species collected in the Tianshan Mountains, Xinjiang, China were 
karyologically studied. They commonly showed the chromosome number of 2n = 16. The 
chromosome complement of 14m and two sm chromosomes was found in A. 
deserticolum and A. oreoprasum ; 14m and two st chromosomes were found in A. 
globosum and A. platyspathum\ 12m, 2sm, 2st chromosomes were found in A. cari- 
coides\ 12m and 4st chromosomes were found in A. korolkowi ; 16m chromosomes were 
found in A. obliquum. Chromosome numbers and the karyotypes of A. caricoides and A. 
deserticolum are reported here for the first time. 
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The genus Allium is mainly distributed in 
the temperate regions of the Northern Hemi¬ 
sphere and consists of ca. 660 species (Xu 
and Kamelin 2000). Xu and Kamelin (2000) 
reported that 138 species were recognized in 
China, among which 50 species were 
endemic. Cytological studies have revealed 
the chromosome number and karyotype of 
some Chinese Allium species (Tolgor et al. 
1994, Wang et al. 1994, Xu et al. 1994, 
Ogura et al. 1999, 2002, Zhu and Xu 1999). 
However, karyotypes of many of them are 
not well documented in most standard refer¬ 
ences. This paper reports somatic chromo¬ 
some numbers and karyotypes at metaphase 
stage in seven species of Allium collected 
during fieldwork in the Tianshan Mountains 
in Xinjiang, China in 2002. 


Materials and Methods 

We made a journey along the central 
region of Tianshan Mountains from Urumqi 
City to Yining City in September, 2002 and 
collected wild Allium species (Fig. 1 and 
Table 1). They were cultivated in pots in the 
Laboratory of Biology, Faculty of Education, 
Okayama University. Root-tips were col¬ 
lected and pretreated by 0.002 M 8- 
hydroxyquinoline solution for 3 h at 20°C 
and fixed with acetic alcohol (1:3). Then, 
they were stained and squashed with 1 % 
aceto-orcein solution and the squashed 
preparations were used for microscopic ob¬ 
servation. Chromosomes at mitotic meta¬ 
phase were classified by arm ratio (AR) 
followed by Levan et al. (1964); Median- 
centromeric (1.0 ^ AR < 1.7), submedian- 
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Fig. 1. Maps of study sites of seven Allium species in Xinjiang, China. Species 
names collected are shown in parentheses: 1. Houxia, Urumqi County (A. 
platyspathum). 2. Balantai, Hejin County (A. korolkowi). 3. Bainbluke 
Grassland, Hejin County (A. caricoides). 4. Nalati Grassland, Xinyuan County 
(A. obliquum). 5. Gongniu County (A. deserticolum). 6. Sai La Mu Lake, Bole 
City (A. globosum). 7. Tianchi Lake, Fukan County (A. oreoprasum). 





36 






Table 1. Collection site, sample number, and chromosome numbers of seven Allium species collected in the 
Tianshan Mountain area, Xinjiang, China 


Species 

Collection site 

Sample 

number 

Chromosome 

number 

A. caricoides Regel 

Bainbluke Grassland, Hejin County, alt. 2,600 m 

20 

16 

A. deserticolum M. Pop. 

Gongniu County, alt. 1,500 m 

11 

16 (+2s) 

A. globosum M. Bieb. ex Redoute 

Sai La Mu Lake Bole City, alt. 2,120 m 

6 

16 

A. korolkowi Regel 

Balantai, Hejin County, alt. 2,720 m 

20 

16 

A. obliquum L. 

Nalati Grassland, Xinyuan County, alt. 2,600 m 

5 

16 

A. oreoprasum Schrenk 

Tianchi Lake, Fukan County, alt. 1,850 m 

20 

16 

A. platyspathum Schrenk 

Houxia, Urumqi County, alt. 1,900 m 

4 

16 


centromeric (1.8 <; AR < 3.0), subterminal- 
centromeric (3.1 <; AR < 7.0) and terminal- 
centromeric (7.1 ^ AR) chromosomes were 
abbreviated and symbolized as m, sm, st, and 
t, respectively. Chromosome length was 
measured and calculated on the basis of a 
typical and well-spread metaphase cell. The 
voucher specimens of these Allium plants 
were deposited in the Laboratory of Biology, 
Faculty of Education, Okayama University. 

Results and Discussion 

Chromosome numbers of the seven Allium 
species was found to be commonly 2n= 16 
(Figs. 2, 3 and Table 1). The karyotypes are 
shown in Fig. 3. Among these species, some 
of A. deserticolum samples had two supernu¬ 
merary chromosomes (Figs. 2, 3). The karyo¬ 
type formula of these species was as follows: 
A. caricoides , 2n = 16 = 14m + 2sm + 2st; A. 
deserticolum , 2n = 16 + 2s = 14m + 2sm + 2s; 
A. globosum , 2n = 16 = 14m + 2st; A. korol- 
kowi , 2n = 16 = 12m + 4st; A. obliquum , 2n = 
16 = 16m; A. oreoprasum , 2n = 16 = 14m + 
2sm; A. platyspathum , 2n = 16 = 14m + 2st. 
All these seven species were considered to 
be diploid with the basic chromosome num¬ 
ber x = 8. The mitotic metaphase chromo¬ 
somes in the seven species studied had the 
common characters such as gradual decrease 
in the chromosome length from the largest to 
the shortest chromosomes, or monomorphic 
karyotype. Mean chromosome length of A. 


obliquum was largest, while that of A. 
oreoprasum was the smallest. The smallest 
chromosome of A. obliquum was larger than 
the largest chromosome of A. oreoprasum 
and A. korolkowi (Table 2). Chromosome 
number described by previous studies are 
also shown in Table 2: only the plants with 
2n = 16 have been found in A. korolkowi , A. 
oreoprasum and A. platyspathum , whereas 
the plants with 2n = 16 and those with 2n = 
32 have been reported in A. globosum and A. 
obliquum. Among these species, A. 
caricoides, A. deserticolum and A. korolkowi 
are endemic to the Tianshan Mountains (Xu 
and Kamelin 2000). The chromosome num¬ 
bers and the karyotypes of A. caricoides and 
A. deserticolum are reported here for the first 
time. 

This study was supported by a Grant-in- 
Aid for the Scientific Program (A) No. 
14255014 (representative: K. Kondo) of the 
Japan Society for the Promotion of Science. 
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Fig. 2. Somatic chromosomes at metaphase stage of seven Allium species. Arrows in B indi¬ 
cate supernumerary chromosomes. Bar= 10 pm. A. A. caricoides. B. A. deserticolum. C. 
A. globosum. D. A. korolkowi. E. A. obliquum. F. A. oreoprasum. G. A. platyspathum. 
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Fig. 3. Karyotypes of seven Allium species. Bar = 10 pm. A. A. caricoides, 2n = 16 = 12m+2sm+2st. B. 
A. deserticolum , 2n = 16 = 14m+2sm+(2s). C. A. globosum, 2n = 16 = 14m+2st. D. A. korolkowi , 
2n = 16 = 12m+4st. E. A. obliquum, 2n = 16 = 16m. F. A. oreoprasum , 2n = 16 = 14m+2sm. G. A. 
platyspathum , 2n = 16 = 14m+2st. 








Table 2. Comparison of the chromosome number, length and shape of the seven Allium species, as well as previous chromosome count 
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